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(57) n*u 

MA] TE-*« ( I ) 
[ft 13 
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hoXXr. c,i) 

fflU t a tlX V»& 6 - 1 F D * ->^gJit 6 MStft£#J * 
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[fti] 

(±E-»a (i) +. r 1 \tJi)v#*>')vm. *)vn 

S£*U AttfcfcJg^fcfctS*®? *«T. flu 

r 2 *t*saFF*au A^Kjun^ftaj-rt*. r 1 

JR. ^UfA'^xUtfAJg, ^a^K^ 

Z7«, A^f'JfAS, P'J*A*?-r'J<}AM, -fe? 

KHRS (ID 
Mb 2] 




(ID 



(±E-*S (ID f». R 1 . R 2 *3<ttXAIi±fH-^ 
5t (I) tT««Lfe<i:*50. ) T*$n3 6-fcFP 

[8H©i«H&K9i] 

[0 0 0 1] 

[£S6±©#|JJH#»] *»*]«» 6-tHn*3^38* 
[0 0 0 2] 

m^mt. mm, mm, *^©»»fc:mt*»s& 

lr»«. TBUKtKlTSan* lmidacloprid 

(B*®m%m) tta>#*«*©-oT?*»j. 3-^p 

[0 0 0 3] 
[ft 3] 

50 
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[0 0 0 4] 6£*<J;D. tTU5?>©3tt*J:tf6ttK« 

*» L#«ft*W&#Sfc «fc 0 3 fttffi&^nfc tf u i>> 
ft£tt© 6ffifc©*^»fc«»^«A**#ttH:* 

■f**£ft©ftU8fc«k 0 -3 ?>!£© 6 mz t H p^-> 
^*S*A"r-5^ttJWJl6nTV»S39« (#B9B36 0-1 
9 6 1 9 3 H 6 0 - 1 9 6 1 9 4^ 

W , te©3-«&£2*6flSlft£«;:^T©aKfr 

[0 0 0 5] 

[Bm*«wr*fc»©^a3 *Kw#6B±EW»a 

•3 3- BSI#^^ 6 jRft^«© 6 IZ fc H a 

(I) 

[0 0 0 6] 
[ft 4] 

[0 0 0 7] (±EHRSC (I) t». R 1 Ifc&JW**^ 
l~5CDth'D+y7^H, K5SIS2~6©7;UP 

*;k#+->A'S**L'. AttAAiRTsaittasifH^s 

«-r» fib, R 2 A*»«*«?-** 

Tt*, r 1 «#;M**->;us£^sfcK ) -est^n 

*£3*6*Slft£«fc. 7^PAi7x'J^AR. 7JP 
XPA'^*-JI, 7U-fcf A^'J^A 

XJI, x;l/£-i'X7JS. A'^x'J^AH, 

■J^AJi, •fe75 1 7S> VMs1-m. tt>h/Vr9- 

«, 7;W*'jy^AS, 77#A**'r'JtfAJS*5 < i;tf$ 

* p 3 y * xjRfcM-r e>m&nz>m>£®mw 

*fctt*©M#ffla***ttMMI"t>TfPffl***Cfcft 
#mtTS. TI2-^S (ID 

[0 0 0 8] 

[ft 5] 

rV" 
hoAAr. (,,) 

[0009] <±e-«5S (id «t«. r 1 . r 1 fc^tf 
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Att±f2-«SiC (I) *TSgbfct*Oo ) Tg$n 

* 6 - 1 f p*5/#a* 6 mit^ommmz^r 
aan*6-tHn*5^s«6jMift^w** ±e- 

K& (II) TS^tlS. R 1 KTJg«Sn*K**l- 
-tHP^>ifM 2-kHn^zf*l, 3- 

-ya#+y*MxM, i -yp^^y^j^-jP 

[0 0 10] ±B-«* (I) T«Sn5^**6*» 
ft^fttl/TIt ^f>75H> 

nA^fU'JAi ( Agrobacteri urn ) , 7 
-XDA^^-I ( Arthrobacter ) % 
fv-ym ( B o r d e t e 1 1 a ) , ^Hf/WfU 1 ? 
( Brevibacterium ) , >'^. r >F' ; E:^" 
( Pseud omo n a s ) , 7^n : E/\*^Hg 
( A c h r omo b a c t e r ) , JY^EtXl ( C o 
mamonas ) > IJ^^zTI ( E r w i n i 
A> * Ai?f U^AI ( B a c t e r i urn ) , 3>J* 
A*^f U^AI (Corynebacter ium ) > 
±7^7 JM ( Se r r a t i a ) ■ -fr^S^R ( S a r 
c i n a ) , +U->h/\*^HS ( Xanthobac 
t e r ) , TiWUnxl ( A 1 c a 1 igene 
_s_) , 77#A?f ( Flavobacter 
i urn ) fcitf^nay^XJS ( Micrococc 

us ) fcjsT**^«*6atfna«^«o«#:ifctt 
B-«a (i) T«sn****6*aMt^ft(0 6ffifc 

[0 0 1 1] Agrobacteri um BCgf^f 
QcMiiLXte. Agrobacteri um r a d i 
obacter , Agrobactetium t um 
e f a c 1 e n s > Agrobactetium v i 
s c o s um ftg^aWf SfrlSo ftttMfctt, Ag r o 
b a c t e r 1 um radiobacter NRR 
L B-11291 (Agricultur al Research Service 

Culture Collection), Agrobacteti um 
t ume f a c i e n s I AM 13 12 9 (3f05CA 
*J5ffl«£«WPf3Wr) > Ag r ob a c t e t i um 
yj s c o s um I FO 1 3 6 5 2 (BJffl&A Wt 

[0 0 12] Arthrobacter JBfcJpfr3»£ 
ftilTH Arthrobacter globi f 



(3) #M¥5- 3 0 4 9 7 2 

0 r m i s > Arthrobacter f r a g i I 

1 sagrtt3Eff&n&« AftWfcte, Arthroba 
c t e r globi formis I FO 1213 
7 (BJffl&A K»W^3f) > Arthrobacte 
r_ f r ag i 1 i s EFRM P-4350 (XM6 

[0 0 13] Bordetel 1 eL M\zMtZWL&tot 
bX\t, Bardetel la bronchisep 
t i c a fcZ&mf StlSo AftWfcte, Bo r d e t 

10 e 1 I a bronchisept ica ATCC 
4 6 17 (American Type Culture Collection) 
tf£ft5« Brevibacteri um JgfcBT S% 
£%<tLTH;* Brevibacterium but 
an i cum , Brevibacterium ket 
o g 1 u t am i c um ftg#<fctf StlS, 
fck Brevibacteri um b u t a n i c u 
m ATCC 2 119 6 (American Type CultureCol 
lection) , Brevibacteri um k e t o 
glutamic um ATCC 1 5 5 8 7 (American 

20 Type Culture Collection) ^WSttS. 

[0 0 14] Pseud omon a s JRKJB-r&flfc£4ft 
tbTli, Pseudomonasdacunhae , 
Pseud omo n a s ma 1 t o p h i 1 a , P s 
e u d omo n a s chlororaphis , P s 
eudomonas hydantoinophi lu 
m. Pseud omo n a s put i da > P s e u 
d omo n a s f luorescens fo E tfi^\i S 
ti£ 0 l:#:65t:lt Pseud omo n a s d a c u 
n h a e ATCC 1 3 2 6 1 (American Type Cult 

30 ure Collection) , Pseud omo n a s ma 1 t 

0 ph i 1 a ATCC 1 3 6 3 7 (American Type Cu 
Iture Collection) , Pseud omo n a s c h 1 
ororaphis I F O 3 9 0 4 (BJfflfe A St 
8£W35j5t) , Pseud omo n a s h y d a n t o 

1 n o p h i 1 um FERMP-4 3 4 7 (XM&ffi 
K«4»X»S«W^EBff) , P s e udomon asp 
u t i d a ATCC 2 1 244 (American Type Cu 
lture Collection), Pseud omo n a s f 1 u 
o r e s c e n s I F O 3 9 0 3 (BJglfeA MW 

[0 0 15] Ac h r omo b a c t e r JgKJBf %>Wi 
4^(hLTll A c h r omo b a c t e r x e r o 
s i s ft&E»tf6na. JMfcWfcte* Ac h r omo 
b a c t e r xerosis I FO 1 2 6 6 8 

wm&A mwmtm) «w«*tf &n*. comam 

o n a s mizm?%WL&%l tLX\i, Comamo n a 
_s_ ac idovorans , Comamo n a s _t_ 
e s t o s t e r o n i ft&8W|iff Stlg. 
te> C om amo n a s acidovorans N 
50 CI MB 9 2 8 9 (National Collections of Indust 
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rial And Marine Bacteria Ltd. ) , C omamo n a 
A testosteronl ATCC 11996 
(American Type Culture Collection) ^ffi^f^tl 

[0 0 16] E rw i n i aRfcJRf *«£«£LT 
\t, Erwinia h e r b i c o 1 a ft&ftqEWfS 
tl%o ftftWCtt* Erwinia h e r b i c o 1 
_a ATCC 2 1 4 3 4 (American Type Culture Co 
1 lection) flW^WStlfi. B a c t e r i um lici 
?2>fflL£.yitLT\*, Bac t e r i urn c y c 1 o 
- o x y d a n s ft&WWf *>tlZ* JMfrWfctt, Ba 
c t e r i um eye 1 o-oxydans ATC 
C 1 2 6 7 3 (American Type Culture Collection) 

[0 0 17] Corynebacteri umgj^MI" 
5^^4&tbTH^ Corynebac ter ium 
x e r o s i s ftgaWjfeMTSns, ftfltf&lctt, Co r 
ynebac ter i um xerosis NCTC 
9 7 5 5 (National Collection of Type Cultures) 
6tl«. S e r r a t i a «tc«-rsflt^» 
iLTIt S e r r a t i a liquefacien 
j>_, S e r r a t 1 a marcescens & gift& 
tf^tl^o AttttlCtt, S e r r a t i a 1 i qu e 
f a c i e n s I F O 1 2 9 7 9 (BJBJjSA SEP 
CT2£j9t) , S e r r a t i a marcescens 

i fo 3054 mmmx mstmam , serr 

a t i a marcescens I FO 1 2 6 4 8 

wmskA msmtm) &n*. 

[0 0 18] S a r c i na Mf f6»ttt IT 
\t. S a r c i n a lute a ftga*3§tf SftS, * 
ftWfctt* Sarcina 1 u t e a ATCC 9 
34 1 (American Type Culture Collection) 
Stt*. Xanthobacter BfcBt"&»^ttfc 
ITU Xanthobacter f 1 a vu s ftg 
*t#fcf Stl*, J^#Wfctt, Xan t hobac t e r 
f 1 a vu s NCI MB 1 0 0 7 1 (National Col 
lections of IndustrialAnd Marine Bacteria Ltd.) ^ 

[0 0 19] A 1 c a 1 i g e n e s Btcg-TStt^ft 
tLTB, Alcal igeneseutrophu 
_s_i Alcal 1 gene s aquamar inu 
_s_, Alcal igenes f a e c a 1 i s iiHitfl 
mi*>nz> 9 gfcmat. Alcal igenes e_ 
utrophus ATCC 1 7 6 9 9 (American T 
ype Culture Collection) , Alcal igenes 
a q u ama r i n u s FERM P-4 2 2 9 (XM 
&ffif%®£®xmmim9im . Alcall gene 
_s_ f a e c a 1 i s I FO 13111 (BJH&A 

[0 0 2 0] Flavobacteri umliClf^ 



(4) ^M¥5-3 0 4 9 7 2 
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fl$£$j£LTte\ Flavobacteri um s u 
aveolens . Flavobacteri um a_ 
mi nogenes , Flavobacteri um 
arborescens * Fl avobac ter iu 
m dehydrogenans , Fl avobac t 
e r i um heparin um ftgfltffif SfrUS. M 
Flavobacteri um suave 
o 1 ens IFO 3 7 5 2 (Sfffl&A 8SB£§f3E 
3t) , Flavobacteri um am i n o g e 
10 ne s FERMP-3134 (X«a*R«4*X« 
ft«0FfSr9r) > Flavobacteri um a r b 
o r e s c en s IFO 3 7 5 0 (Bfffl&A SEI? 
ffiSftBr) , Flavobacteri um d e h y d 
rogenans ATCC 1 3 9 3 0 (American T 
ype Culture Collection) % Flavobacteri 
umh e p a r i n um IFO 12017 (BJEflft 

[0 0 2 1] Micrococcus JBfcJB1"Stt£4tl 
tLXit. Micrococcusvar ians , M 
20 icrococcus mo r r huae S Effi^M 6 
tl*. AftWfCte* Mi crococcus v a r 1 
an s I AM 13 14 (XA*¥£ffitt£*ffX 
0f) > Micrococcus morrhuae I 
AM 17 11 OK«*#*ffl«**ilBWf) 

[0 0 2 2] cn6©«^*<0«r*^B**««tl/ 

e>n^>o MltbtH U>fl*U9A, U>fl*/t 

40 [0 0 2 3] ««fi««2 0-4 OTC, «F*Ktt3 0 
-3 5^ pHH4. 0-9. 0> #£L<«5. 0- 
7. 0T, 21*2 0-2 4f$fflggi§ilT£o 
*H#ft«fcffK CTxfcfODeeo T5-4 0 
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[0024] *fc±E©s*T8snfc*£*ra#$& 
caft*»**fc«, M«6jiiifls«««iittrr«. 

*«*6Jl!Wb^«©«JtttO. lftftXHBMME. 
ff*l/<Mtl. 0-5. 0Bft%»fgfflT*Sa1"So Ss 
Alffc, 20~50'C, $F*b<te3 0~4 CCOfflflE 
T. PHIJ4. 0-9. 0, #*b<tt5. 0-7. 0 
T, 2-24 &|H], jf f»a 2 0-2 4 UJPflggSJaSltf 

[0 0 2 5] a#©«KH**^***»&, 

•t*DO. 0 1~1MU>KMHIE (PH 6-9) 

«±®S#£fc«^©®#jaM&£@£l*tb 

SHfc*»fc»6«tt**. WMM***9AK*«LT 

[0 0 2 6] #»"HW5*tttt#£tt, 
afftt/t <y 7 r - U y7r -§©$»&£;§:# 

sn« 6-th* a* 6 juwb^«tt 4 s***» 

£&»©*&, feix.(^^;-;k *^©&!«T«iffi 

[0 0 2 7] W^tfci^tC. *«WtJ:r3T#6n* 
3 - 3/7/- 6 -t Ho*vtfU^>^©6-fc Ho* 
3/6ft*6JtlM:*tti*. BS». 



(5) ftM¥5-304972 

WKfribT^rjB&wrcfcD. fcwii3->7;-6 

-t Ha*->bfU^>^e,iSISI©^ra#:'r*S3-^D 
a/^-6-^ontru>?>'\«, &$n©#j£fc<fc D 

[0 0 2 8] 

[MUM KT, M««UIMICJ:D3&ICIMCR 

wr*a*. *©gg£i®*ftv>igD&T©£S£0!i»::ig« 
sn-sfe©Ttt^vi. 

JO fil+Xlg, y«j3-71g, K 2 HP04 0. 3 
g, KHi PO4 0. 1 g, FeS04 lmg, MgS 
0< 5 0mg, MnSOt lmg**l 0 0ml Ctt 
t5«i««^*ft*£ft77X3t:||ftH 2 OS 

& ■ b & -f > 5 s a — 9— £ b T © 3 - -> 7 7 tf ' J V> > 
0. 2 g, C u S O4 lmg*mMLtc. 

±t?2 4^wi$*tfc«- 1 cswrfc** 1 a&ssa 

U 3 0S> 2 4i§W, 1 6 0 r pm©P-i5"J— >x 
-#-Tfc«bfc. 2 43M&8*4fe&l!'KU 

0. 0 2tJHlA'^7 7- (PH5. 5) izm®m& 

U Sn>#6ltc±oT#8IU mm*#fc. 1 0 
OmlfilMlCl. 0%3—>7/\ZVi» (pH5. 
5) £2 0m 1 An3 OSlCjJDf^bfc. M^Sg 
idbT, S*tB^«ft+»K«»bfc. 2 4B#M&tC6 
- 1 H n * •> v 7 / fcf U v >*^n^n# 6. 
£fiEt&©«|g«HPLC, IR, Sttf'H-NMRO 
m&ZZQff-Dtz. *■©*§«£*- 1 
[0 0 2 9] 
30 [* 1 ] 



(6) 

!- 1 



#H¥5-3 049 7 2 
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Achromobacter xerosis (IFO 12668) 
Agrobacteriuro radiobacter (NRRL B-11291) 
Alcaligenes eutrophus ( ATCC 17699) 
A leal i genes aquamarinus (FERM P-4229) 
Alcaligenes faecal is (1FQ 13111) 
Arthrobacter globiformis (IFO 12137) 
Arthrobacter fragilis (FERM P-4350) 
Bacterium cyclo-oxydans (ATCC 12673) 
Bordetella bronchiseptica (ATCC 4617) 
B re vi bacterium butanicum (ATCC 21196) 
B re vi bacterium ketoglutamicum (ATCC 15587) 
Corynebacterium xerosis (NCTC 9755) 
Erwinia herbicola (ATCC 21434) 
Flavobacterium suaveolens (IFO 3752) 



Micrococcus varians (I AM 1314) 
Micrococcus morrhuae (1AM 1711) 
Comamonas acidovorans (NCI MB 9289) 
Comamonas testosteroni (ATCC 11996) 
Pseudomonas dacunhae (ATCC 13261) 
Pseudomonas mal tophi la (ATCC 13637) 
Pseudomonas chlororaphis (IFO 3904) 
Pseudomonas hydantoinophilum (FERMP-4347) 
Pseudomonas put i da (ATCC 21244) 
Sarcina lutea (ATCC 9341) 
Serratia liquefaciens (IFO 12979) 
Serratia marcescens (IFO 3054) 
Serratia marcescens (IFO 12648) 
Xanthobacter flavus (NCIMB 10071) 



£j£*Gng) 



2. 0 

1. 0 

3. 0 

2. 0 

2. 0 

3. 0 
2. 0 

1 3. 0 
1 0. 0 
1 2. 0 
2. 0 

1 9. 0 

2. 0 
1. 0 
1. 0 
1. 0 

7 2. 0 

2 4. 0 
1 2. 0 
1 9. 0 

1. 0 
5. 0 
1. 0 

3. 0 
1. 0 

1. 0 

2. 0 
1. 0 



[0 0 3 0] 1 H — NMR (DMSO-de ) 5:6. 
42 (1H, d, J4.5 =9. 9Hz, H-5) , 7. 40 
67 (1H, dd, J^.s =9. 9Hz, J 2 . 4 =2. 
4Hz, H-4) , 8. 26 ( 1 H, d, J 3 ,4 =2. 
4Hz, H-2) , 12. 40 ( 1 H, bs, OH) 

[0 0 3 1] mmm2 

03X^X1 g, U>r/^lg. K 2 HPO< 0. lg, 
-3f>^lg, MgSOt • 7H ? O50 0mg$* 
1 0 Om 1 \Z^t^>mmm (PH7. 0) £«P7 
7X3tiS:Ll 2 0m\Z^T2 OftmkMLtz. 3 

om\z^n\,tcmz. wmmLtz&mm m-2\z^ 
r. ) 2mi zmtavtz. ^mm^mm±r24mm^ so 



ILfcSerrat ia marcescens (IF 
O 1 2 6 4 8) &«fctfP s e u domon a s flu 
orescens (IFO3903) £1 a&^&S 
U 3 0S3 6l»m Uv^D^vx-^-Tig^L 

tzo mm^^m^v. mft*m>i>ftmiz&-oTftmb 
fc. ftM-$nrzm#%2*>\zo. it;m^n-y77 

- (pH7. 0) {cMSgfei^L. m>bttMlZ£^>Tftf& 

u witzmtz. mt>ntzm&%M : gi}i®ftLM$Mz 

frllfz. itmmzo. 3%Triton X&XtfO. 1% Ce 
t hy 1 pyr i d i n i umch 1 or i de £fin a. *±T 1 NfHliS^H 

vm&bzn ore. mzmmmmtLrz. ttmmm 
vmft*h5-mf7^±mztK)mBmmzuaz.rz. s 



(7) 



#M¥5-3 0 4 9 7 2 
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DEAE Sephacel, Phenyl Sepharose, Butyl To 
yopearl at'ffl*7A?D7 Vifyy -\Z^K>m^ 
It. 

[0 0 3 2] 00m 1, 1. 5mM DCIP 

(2, 6 -D i c h 1 o r o i n d o p h e n o 1 ) , 
0. lMt)^8/^y77- (PH7. 0) 2. 0ml, 
lOOtf 1 3. OmM PMS (Phenazine Methosulfa* 

g-2 



i2 



*te) lOOtf 1, 2mM~5MOS»^5 0 0 /tlS 
jD*.S££&ia&T5. 3 0 < CTl#SJfc&6 0 0 nm© 

T. 
[0 0 3 3] 

[l5c2] 



[0 0 3 4] 



/L of DW 



CaCh • 


2H 2 


O 


4 0 Omg 


Ha BOs 






5 0 Omg 


CuSO* • 


5H 2 


O 


4 Omg 


K I 






1 0 Omg 


FeS04 • 


7H 2 


O 


2 0 Omg 


MnS04 • 


7H 2 


O 


4 0 Omg 


Z n S 0 4 • 


7H 2 


O 


4 0 Omg 


H 2 M0O4 


• 2H 2 O 


2 0 Omg 


HC 1 






2 0m 1 















Subs trate 


S.marcescence 


P. fluorescein 




IFO 12648 


IFO 3903 




/iM 


ttM 


Nicotineamide 


2 1 3 


7 0 1 


Pyrazine 2, 3-dicarboxylic acid 


1 9 


3 


Nicotinaldehyde 


4 6 3 


8 2 5 


Pyridyl carbinol 


7 2 


8 5 7 


Pyridyl propanol 


N. D 


7 


Ethyl nicotinate 


4 6 1 


5 3 9 


Quinolinic acid 


3 9 


1 5 


Trans-3-(3-pyridyl)acrylic acid 


2 0 6 


0. 3 


3-Pyridyl acetic acid 


9 1 


4 7 


Pyrazine ami do 


1 7 


1 4 


3-Pyridinealdoxime 


2 9 3 


3 3 3 


3-Cyanopyridine 


3 3 


1 1 



N. D. :not determined 
[0 0 3 5] MZmATZ HtKJ: D, «*#«fl#W£riW«HJi£ 
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